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SI 8 




(2) 



<mmw- it- 1 9 0 2 1 0 



m u fc n o x £ ft MS Tc-r & n o x wmmm £ &u * \& 

®#«£JilCNOx£{b^B&*£-t!\ :*t;:IHb$iJlC*fU 

feNOx£S7cffl£ftMSJS£-t!-TN2 ICjItcLT** 
toTS. ftMli8©#W;**Hbi£Slc£5^T. 

[»3fcE2] tfc^f'J^A (K) . th'J^A 

(Na) , -7^->-?A (Mg) , XhD>f^A (S 
r) RZfftJ\s~>>?l» (Ca) A> SjW±©tc 

*««±tCNOx£{b#®*£t»\ mzmkmzitLM 
NOx^Jl7C^Jtft«JS:^5-t±TN2 tcjgTcLTSSSfb 

& SMM-.* c t &is*£-r z>mm.mt 

[IS*^3 3 ^<<hfc*U^A (K) , th'J^A 
(Na) , V^^.->r>A (Mg) , 7,hD>f<?A (S 
r) ftXt-h )\>~st? I* (Ca) rt->£3M«Tl£— S.£(-t©7C 

kkku ^fbii7c(b^aimP^i-*5^TH c«?«i§7c 

»«ip5Rtfaffiifi«fK:NO x SrYb^lS^K: «t DfifflL-. 

< 0. .»»tt«Et«l«$nfcN-Ox*a7cffli:»«S« 
$*TN 2 CjgTcbTSSSfbT 5. rt*R«W©t*#;*» 

rt««Bi^e.*iaan%#ft*aii3»jKJt ! bu<tt*R» 
tsmmm. 

(K) , ^-KU^A (Na) . V^i^A (Mg) , 
XhD>?>?A (Sr) S.r>"*^->^A (Ca) jJ^S 



a«n-s^«t< <bfc— at, p^a. n^=fo 
**tf, £JK*5«fctf&jR«rt:#j (feb<«^^fb#i) 

^b*ca»LTJtcSfflriE«iS:»#««ti:bTfflt>fcrtj|!8 

(K) . ^MJ^A (Na) , ?^->C7A (Mg) , 
XhD>WA (Sr) S.^*;W->^A (Ca) fr<bm 

nn&'pts. < £ *>-« t . -k u ^ a^ e & * #±sw> 
^ >j ^ >^ < t fe— m<D7tm 

SWXSHb&StC^T, 

»i. «B»*»l«JQ). ^^«©^^J±, x>s?>iaiE«c© 
frEI»ff. ©A^»», «s^#ug«; i»©^tn^ 

imam 8 ] m^m i *ve 5 c*3^x, £ 

*at*6#«t4j81S:NO x K*fig^©*{bS^R)f3£ 

S. 

[Ii*^93 »*«i^6 5K:isv»T. Ajte»B6(c^i|g 
SR#wic^$nfctt«©a#%^M^^fi^ 



3 K J: 0 £ i5rJ££Ui Kf9r&MIB]£l 

e. 

[l»*¥i l 1 ] »#JB9.rt>5 l 0 i'*5^T, ttSScDKH 
K**5U 2] lfjf<Jl9^b 1 0K*HT, »$g©K^ 

teg®. 

[0 0 0 1 ] 
[0 0 0 2] 

[«£*©&«] g m&me>\*immmfr <bm tusnssMf 

X(C-&*tX-5. -gHbES* (CO) , «ft*i(HC :H 
ydrocarbon) , g*ttflsttl (NO.x) *tt*«J5!fe4MI 

©master*, ^-'-e. «e3fej;o. cnecosNttss 

**ras»fr*fc. #V'J>x>S>>*lcWl,Ttt. Htc 
MftftSPt, RhSffittOi^tl. HCWCO 
©&fb£NO x ©)15c$-[B|B#lCfToT*S«{b-rStt^^ 
ffl V > -5 t U r> T 1/ ^ . 

[0 0 0 3] tC5T, =7C««Ett-€-0«ftt^6, V 4 

fflli) /F (**£f©fifi) =#514. 7 ;£nF#«WB 
»^«Sil£tKJt£A/F= 1 4. 7 Tf^S$«*.*««S 

l#>u s8ft3&K5Jt«fc9#» (>j-» ft$i)fei> 

g*KJ± 1 8 &Lb© U ->*-rrt«*H**8«6S it -5 gift 
L < & ^ L- bu)£©«£ iC^fflHTctt^-C U - 

tiff A-5 t>©«NOx Sr^WICjl7C#fb-r 5 d ilST 

ffl. U->A*->jW^©4£* CJ — >A*— >*iC<D 



(3) <KJgfJ¥1 1- 1 9 0 2 1 0 



suwfctsw. r&to^ss* (02 > dt^atc^sn-s^ 

^fX^CDHC, NO, NOxSMT5a*©IS%, *# 
[0 0 0 4] #$§8863-61708 ^Ttt. U— >A*— >j# 

[0 0 0 5] #BBBg62-97630^-, 62-106826^-. 62-11 
7620^4P**X4'©NO x * (NOtegtfb LT©«$n 

7.CDSii€rit«6TH2 , ^ 5> > • #V U >^©H C . 3? 

(DNOx«JKffi£S£-f-5:fcte*^£nT^-5o 

[0 0 0 6] P C t/ J P9 2/0 1 2 7 9 S.Z>* 

PCT/J P 9 2/0 1 3 3 0 fctt, »^*«U— >© 

K«RL-fcNOxS:4S:ai-rSNOxKJR?PJS:^jiKfriS 

WtfcNOx^NOx ©iR?PJ K«E AT * SMf * «f © O 

[0 0 0 7] L#>U ^BSBS63-61708 ^tlC&t^TMS; 

fimm? z>&mttT-$>z> <a/f) i4.7s^«c«^ 
r«#*^©iaj« <O2«flE*5 0. 5xgflo sasBK-r 

7.©fijffl«^-r$)4fc©©. rtKS^glilg^WflWX 

[0 0 0 8] #586362-97630 ^, 62- 106826, 

62 - 1 17620-&t-T?te, NO x ®iRj8fiJ©^^(Cfefe 0 
©«Stii*f?lh UTH C^©il7C?Rl*N O x ©iR^J(c«M 
$ii-4fc«6, Mtc#J©£IWX4'©02 C«k-B«8«lffl|»3j« 

S^S©*j£*^3«»C «c -5 C £ T# «c 1/ 

[0 0 0 9]'£<E>£, PCT/J P 9 2/0 1 2 7 
tfPCT/JP 9 2/0 1 3 3.0TH fi^X^«S#N 
Ox^JK^JicSa^-a-TiS^. S^X^U->©S§('N 
OxSr^iR^-e-, MX4 ) 0O2 i8SS:ffiT^-ti-T®JR 

«W>«» 0 iilCTST, -±IB^«!)IHlHjiStt«PiB-r *. 

la^l. T&±o)fm\m%\zmi (sox) ^$nt 



(4) 



ISfflW- 1 1 - 1 9 0 2 1 0 



[0010] 

fc, WJICJ-yA-^^XA^NOx^rotf 
[0011] 

jffSItCiD. JP*WK^S*lfc*»©»#» 

(SOx) Sr»«E**6#l»-r*CtT?*<bUfcNOx!R 
3»«6**Ialf|[S-a-r, «9ttSrt*itf5. CATKIN 

oxW»ii:o^TfflNOx®i; ilTc^fttco^T 

# (SOx) 0(!WAC5»«lCttS:oT*oT< 

So 

[0 0 12] *3PJ»:i<£ffl2*lSNOx©#M<!gT«:, 

^•fb^JtcM L jgTC^W^SWicottffi-rKSSf bfc N O x 
&»ftffl7C-r*NOx!R#tt«E€r#^aEIStcE«L, 
tJWT. * ®&j£#M<7>lft{lsil7G{t;¥BttMffi *5 1>TI 

[0013] z.z\-cmmmmt. NOxfo«iss»f 

9ITtt. NOx&«*UT»«-r«iB*(>:NOxS»« 
MtCjSTC-r^Hg^R^HC, CO^ttMlWc^bTS 

[0 0 14] Sfcfc, KflsJWttOz , NO. NO2 §Ti 

mmmik*m) , co, h 2 «?> $etc«. ^©m^e 

3b So 

[0 0 1 5] t(rai©ct'5»C, 'J-T>i*'XiNOx5f 
*K3:T»^t-*;fc&©»7cffl<fcLT©HC.- CO, H 

CDO2 i^SJ^^ig^T. NOx (NO&tfN02) 

ItleSfSiBStf* (tt^^^fCfefeS^) 5 0 0 

T, NOx^*ttiti^*^»IL (4>tt<£<b 
i##X4'©02 *>S#«L.) U^*«tja5c3Wi:SSMS 



J&S-tJ-S ZL ttCct 0 N O x ©N2 ^.©ilTC^^J^Wt'fr 
■5C<t*iolHg<h^So #3B9JT?«, NOx«*ll;J: 
0 U-yMXtCNOxStfiStSrtCiDSf 
^tCNOx^Oi ^e.^lTSo 

[0 0 16] *^^©NOx©«Pftfc«ttw*3tiXt±, & 
fc. gf#X*©«ft*!l (O2 , NOx® <t»5cJW (H 

c, co, h 2 m) T'mtffznzmtmTtmiz&^TW 

±^»#-LfcNOx*HC#©a7c#Jt»«Srt?*-&T 
N 2 iCifjcf-So 

[0 0 17] <t^S-T*IW7.4 1 ©NOxtt«tSNOiN 
O2 7^e>&S. NO2 teNOtCjt^TSJStil'mtf. L 
fc*bTN02 ©©£Rfc*<hS5cttNO«fcO 

s. u&^tnosno! cs^b-rn^^^tfwN 
o x © t a7C3i«* a t s . *i6 w a u — ># 

#X'£©NOx£iH:?rrS02 IC<fc0NO2 iCBKtbKt 

ttfls*MES8fctf;fc 0 ©»««IMl§*fcK<btei«€:^t*> 
d i £ fc^TS fc©T&So 

[0018] *5t«(ONOx!8t««i:ii«. it^m. 
»LfcNOx©j§7cSJt5tt**5«t-€-^T©KJ&iC:'riHj^ 

"C^S. 

[0 0 19] M-N03 + HC->MO + N!+C02+H2 
O— MCO3+N2+H2O 

±ta©J5J&tefgM;5J&T"&So ^MMtLTTMU^ 
2 5t) TkmT<h&So 

[0020].2NaNO3(s) + 5 / 9 C3He^N a 2 C 
03(s) +N2+2/3CO2+ 5/3H20 [-AH=8 
7 3kjule/mole] 

B' a (N 03)2 + 5/9 C3H 6 ->B a C03(s) + N 2 + 2 
/3C02+5/3H 2 0 [-AH=7 5 lkjule/mol 
e] 

CI CltC, s : EH£ g : %&■ 

[0 0 2 1 ] *.&^t;:C3H65/9inole ©BS^tt 1 
0 7 0kjuleT:&9> ±fB=&KJSttHC©^fHCE«t , 

SMsdsns. 

[0 0 2 2] NOx©f*ffl8J#NOx®iR£iJ©J»-&. ® 

iRiW©A*;ui7rttcjiie$tifcNOxfcii7c$nsfc*^ 
mxx^<D&m\zizmBi&$>z>rzit> 

®iR^J©ig^±#^fcfc^.-r„ d©^.^ttTS;ic:^T© 
[0 0 2 3] 



(5) 



ftKRM 1 -19 0 2 1 0 



MCO s (s) + 2NO» + 1 

LfeA'ot, jl7t^J»ii*TNOxMttia^+» 

[0 0 2 4] #fe9i©©i£&M*tt. -€-©S®ifi&T?©#. 

Lfc^'oT— aJiiSLfcNOx©MttiSrl»± 

[0 0 2 5] ^i©NOx5RSMIt NOx$fffl 

x ©;&#££*£ L&^tt**fc UTtfrSM*** 
6.n-5. *5SW©N Ox NOxH 

©«ffirft;*»*c«fc o t> b < tt«ffiifi«fT{b^«t^»: 

[0 0 2 6] *5BW#*»4, < £ *># U 
(K) , tJ-HJ^A (Na) , Vi/*->^A (Mg) , 
XhD>fW (Sr) mStDVi^OK (Ca) frt>m 

[0 0 2 7] *SB"B©rt««H©#;tf*8KfcS1Btt. 4> 
f e C<i ; t)*U^A (K) , tHJ^A (Na) , 
->9A (Mg) , ^ND>f^A (Sr) KtWj;U->r> 
A (Ca) A>e>jgfcm-5— «.&(Jt©7c3{t£jG£#©— BPt 
OT*trNOx»#«««r#^xaEBS'lcE«b, 

WLTKfl:S!l3&«*t»ttJ8*0<-3T!R*fttj«±fcNOx 

IKJifc^K 0, K«M^±tcK«LfcNOx^jlx;aiJt 

[0 0 28] ^KfflrtMHfflJf^XMSSIJ. £ 
tz< 'Ptt< £t>*'J?A (K) , ^HJ^A (Na) , 
7^->9A (Mg) , XhP>fOA (Sr) 
;i/->r>A (Ca) A^ltfns- «J£Ui©7tSSi£j&#© 

O2 ^©K^JA^t^liSrO< oT«fSS*M^ 
^MififglcNO x £fl#M86C J; DiiS U *^»{t5W 

M«E«C*t*EStlfcNOx*jl7CjWtS5ttRl6:S-&T.N2 

[0 0 2 9] *5EWC*tt*NOx»j»««E<tUT»i!|# 



2 O,- — "M (NO,), + CO, 

ixtu 

[0 0 3 0] *UT>A (K) , ^-h'J^A (Na) , V 
y*->r>A (Mg) , XhD>f)A (Sr) 2fct/yjJU 
v^A (C a) *»e.itfft«.jl»{t< tt»-It. -feu 1 ? 

A^^e>^-5#±^ea«ns^< <ht>-at, a 

«. ffitlfcNOxKSr*g(CJ)0AflSnfcWS'Oxti$:#-r 
£. 

[0 0 3 1 ] *^Bj©^(-i3tt5. SMfcSH::** LJItc 

[0 0 3 2] rt«S«H»C43^«R«l*#*StS^ltfc 
L<tt*R*Hffl.*J CJyf) tt4. £fc, U->A-> 

[0 0 3 3] mm\Z&TF(Dj5&X>mi$.-r2>ZiitfX°& 
■5. 

[0034] sea*^ r- izmiztircMmmm-t >-y— 

[0 0 3 5] «*tt£tT©ft*j*TJSj«-r*c:t5^T?€r 
[0 0 3 6] i*^X8tt©!R3»«Jiji8(E»CJl7cffl*«A-r 

[0 0 3 7] ^D— A*-f XXRZf** —7,5— )\— isjj 

* zwrnmrntmizmz erne i^^n*^***© 

[0 0.3 8] *mBJfC*3^.-5>.®«F«!JiH, 

^©^JS*J^*^7tcS/Nz:*Att«iSflE{C©j|ffi4^fiS;^ 

'^1/7 h«, ««, fttt, »*<fcUTamn?**. 
[0 0 3 9 ] *^BJ(c*5ltS. &{tfflfc*tLSt7cS!l#|B| 

[0 0 4 0] ECU (Engine Control Unit) T^^n 



(6) 



f#KJ¥ 11-19 0 2 1 0 



6 u — >mm%<.z&n % n o x #tu«*«ue- 

[0 0.4 1] »SS8EB©*»««±»5*fctt«aEJca^ 

titzMm-tyv— (fcu<ttA/F-t>+h-) wm^fc 

<h^o f-4>XBtt«£LT. U->3HEIS0>*»lfiJ|Sa 

[0 0 4 2] S^8iE!SwK3gM^±SiElcS^nfcNOx 

^FIC*3tj-S^*NOxa^H)f^oa*SAJt<i:^. 
[0 0 4 3] #«*»©!ft»tttt«aEK«a>n&NO x 

[0044] *5sw»c*»«, miVM\z.i^wM7tmtm 

< SAT -Situate. MJB© =F#!ft*ttJ«<Z> 
[0 0 4 5] 

[0046] mmmm] ^mm<D^miz^^mmm 

[0 0 4 7 ] 7^5 hSfflSfi8ii.LT 
f#fcA*-f >^-i UT©7;P5 ^"^USrrl-a- L{8&S£t£ 
7^5 ^"X^'J 83- ^-f >^(C/\^*A 

1 50 g©7^5^-€-n— >^Lfc. IS 7 ^3 

■J^A (JB&Na) igffi<b^£~7VO^^<fcraSr7 : ?• 
*->'}A («BttM.g) **©jl^*ttSr*«b. l^tHfC 
KM. j&J5£Lfc. h^7>5>P t^gf^^ 

tWKa5?^A(ffliKRh)**Ofi^»fflEt:§«L. S£ 
Aft 4 5 OCTl^MLft. S%tCfllttMeS«E£ 
^*SL4 5 OtTlWIicELfc. BUd «fc 0 77U5 
(AI2O3) ICCe, Mg, Na, Ti, Rh, Ptffi 
»LfcA-*Att»SIHWi. 2Mg-(0. 2R.h, 2. 
7Pt)-(18Na, 4Ti, 2Mg)-27Ce/A 
1 203&f#fe= Cld-T. /A 1 203ttflfttfi£##A 1 2 



S«(g)TS.-5o ^fBfflI^«ti^)g^S:^UT*5 0. A 

1 203»cifi<ai3Sn*riE»^6«in5-j58»©)ilTfi«r 
U ( ) T*S6.nfcjsS»ttR|RfJcffl«fLfc. 

[0 0 4 8 ]• f *ttiN - K 9 ^ RTOM TIBS L 
[0 04 9] mtSMUN - N 9 m®.lZ&rtZ>ffiMN a Jg 

mmmuN-N9mm<D^m-cN-K9 2Mg-io. 2 

Rh. 2. 7.P t) - (1 8K, 4Ti, 2Mg)-27C 
e/A 1 203*»&. *fcra»©:&i£TJ*«ttJ*N-R 

2 2Mg-(0.2Rh, 2. 7Pt)-27Ce/AI 
20 3 £f#fc. 

[0050] mmm&m)) ±M*&^%t^mmm* 

7 0 OtT 5 iP B 1iftiilTMILfc^, KT©* 

[0051] mm.m.1. 8 l ©u->a— >ftm^y u 

l/fc««1.7L CAZ*AttS«M«*J5«l/NOx 

[0 0 5 2] «R*flfttt<Dtttt» ©»ft*^N -N9^ 
i£U A/F=l 3. 3 ffl'JyfllS3 0#riiA/F 
= 2 2(OU->2fe*<3 2 OrfrfSSr^SClii 0511-13 2© 

o u — >mmmm *© n o x a^bs c t vm*. 

£>. 'J->afefpNOx#-fb^tt^^(cffiTL?IIS8tC 1 
0 0%$>-?fzmtmte2 0^IC«*54 0 L 
Lr®fiTlfc^k¥tt 3 0 #R!J© U <;/ ^JUST 1 0 
0 %JC*T[Hl^-r«. 0 S^'J-^^fT^tNOxt 

£'Jy^«eStt»0*£UTfc'J->«te*fflNOx 
#Ybi£©*IIH¥<gT©j£/gtt^T;& 0 . cnii'Jvfl 
SEl'J: 0 NO x K^f (CS^ $ ftfc d £ £Sj U 

[0 0 5 3] *&£#J4 0 km/h-S (SMJXW^PpSJ 
5tg (SV) #<J2 0, 0 0 0/h — j£) tLMWS: 
^fb^-a-Tft^X'fcONOxjiS*^^, NOxig^t 
I J->SWX«P0NO x^bm©M^Sr5N<se>TH13 ,&.t# 

fc. n o x #fb*ttjs^w»cteT-r s^n o x mm&{& 

MZlH&Tmm±'h2\<->. NOxMHbsp5 0.%SOt3 0 
% \zm&$i TICffiiS £ tlfc N O x g£ |S| EJ^f, 5xa6 -5 <h 

[0 0 5 4] NO xttffiSttNOxSiflefcft 

[0 0 5 5] ^K©#M<«4>T'NOx®«?PJi:LT$fe-r 

#^.e,n-5©jip te^TJ6'5. sap t«*wfls-r* 



(7) 



1 1.- 1 9 0 2 1 0 



: i(at 10 Ot:) H4. 5X1 0-4molTfto 
tz* ^©Mtt±IBNOx»#«©»5l/l 0 OTSDP 

[0 0 5 6] «t«*ob-s?i7>fhrtii 

^LfcBETit3l®*8 Ii*5 2 5m2 

/gt?/U*^l.-7LafcO 2 8.0 5 0m2t$)O 
fee Sfc, *J8W©»f UMION a Ofb*i»l:"3^T 
milstztCZ, i£^iCC02 *XS564LT*»t*. 

6«WLTilCNa2C03tUT#ftT*<t«»"T?# 
fc* {StC^T<Z)^®^Na2C03"C£* 6*1X^5 «ff Z> £ 
SIC«0. 2 7 5moI<£>N aiCOz&ttttilsT^&Zii 
\ZUZ> (Na2C03©ltij&<2. 5 3 3 g/ml X&^ 
ZLtfrZN a2C03l ttT<V&mtf&l£Z> (Na2C03 

0. 2 7 5molcON a2CO3^0. 5 5mol<£>N02 £©S 

SLtNOxilWO 1/1 O^TCDO. 0 4molO^-— 
^-T**. C©fflilttBETft^»31»E«'*»ffi-r 
5fe<OTA 1 2O3»<0Na2CO3&^©*ffi«fc»4ffil' 
Tl^Ciia^o EUKDffKBtt* »*NOx««Na2C 
03/^U^©NOxJifflB6ckOtt**^?&:<, 4>&< <h 
t> N O x #N a 2 C 03^ffi*^ffiififlS<DlE 6 nfcfi«X 

[0 0 5 7] 0 3tC*3t^TffiENOx9l*fiE*Haift* 

£ntt##**K*sn*»#« (soxf) 

« *fSa±i:BrS«IB£l±ff »ts c 1 1: ± t) , mm 

[0 0 5 8] B4H u— >ae^6^ h-f*a«EtC« 
tAfct«ONOxJWb**«t. *»3»»«-C»4, A 
h^*»E^©«»*.iMW*S 9 0%J^±coNOx#>fb 

[0 0 5 9] ^5, 06 11, U->^67K**4U 

tti) ^flDffltA.i(l8»:*tf 5no xJWb»tt**L 

fc 0 BI5ttK*««EN-N9(DAP<!:tBP<7)NOx»S 
^r^LfcfeCOT, 0(a)fctA/F=2 2<D ] J — >^5>A 
/F=14. 2 ^SlttSMA&i^T* 

F=14. 2 <Z)#^NOx*ft7&«iS5l^ft:«)U^5 L ae 

coapn o x < m m u ^nfcm^^wic 

ttSPNOx»«tti#ttI*rs^ »RptHPNOx»JSttA 
nNOx2IS£*£<T[Hj£o H^tta^A^cJt*fi«f 
raTffiPNOx»«tt0iS»JC©J*"rS, 0(b) ttA/ 



F=2 2 0U->^e>A/F= 1 4. 2 CD U ^/^^S^ 
Jt€r«SAfc»'&T*S*^ El (a) <h(W)ti^, ^&$tB 
□ NOx*il4AnNOxiflE6*S<T@"0; 

[0 0 6 0] K±^e>^6^T»$^ S**fr(tLT 
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a i 



a □ m # x * 

NOx^(ppiD) 


^kU^NOx! (tnol) 


M^NOxKboI) 


#1 SOppn 


0.030 


0.04 1 


#Jl 20ppa 


0.0 3 1 


0.04 7 


JW2 30ppm 


0.030 


0.04 5 


#J4 5 Oppm 


0.0.3 0 


0.042 


*<j550ppm 


0.0 2 6 


0.038 



[0 0 9 1] [J|2] 

m 2 







ft A 


CVSti(g/km) 


NOx 


HC 


CO 


Mil 


N-Rl 


(0. 2Rh, 2. 7Pt ) - 27Ce/A 1 2 0 3 


0. 18 


0. 02 


0. 07 


N-R2 


2Mg-(0.2Rh,2.7Pt)-27Ce/AI 2 0 3 


0. 15 


0.02 


0. 04 


MIS 


N-Sl 


2Mg-(0. 2Rh,2.7Pt)-30Sr-27Ce/AI 2 0 3 


0. 08 


0.10 


0.08 


N-S2 


2Mg - (0. 2Rh, 2. 7Pt) - (30$r, 2Mg) - 27Ce/A 1 a 0 3 


0. 09 


0.O8 


0. 08 


N-S3 


(0. 2Rh, 2. 7Pt ) - (30Sr, 4T i ) - 27Ce/A 1 2 0 3 


o.n 


0.08 


0.11 


N-S4 


2Mg - (0. 2Rh, 2. 7Pt ) - (30$r, 4T i ) - 27Ce/A 1 2 0 3 


0.10 


0. 07 


0. 09 


N-S5 


2Ms - (0. 2Rh, 2. 7Pt ) - (30Sr , AS i ) - 27Ce/A 1 2 0 3 


0.10 


0.08 


0. 09 


N-Nl 


2Mg- (0. 2Rh, 2. 7Pt) - 18Na - 27Ce/A 1 2 0 3 


0.06 


0.08 


0.03 


N-N2 


2M9 - ( 0. 2Rh, 2. 7Pt ) - ( 1 8Na, 2Mg ) ~ 27Ce/A 1 2 0 3 


0.06 


0.12 


0. 04 


N-M3 


(0. 2Rh, 2. 7Pt ) - (l$Na, 4T i ) — 27Ce/A 1 2 0 3 


0.07 


0.16 


0.10 


N-N4 


2Mg-(0. 2Rh, 2. 7Pt) - (18Na, 4T i ) - 27Ce/A 1 2 0 3 


0.06 


0.15 


0. 08 


N-N5 


( 0. 2Rh, 2. 7Pt ) - ( 1 8Na, 4S i ) - 27Ce/ A 1 2 0 3 


0.08 


0.10 


0.12 


N-N6 


2Ms - ( 0. 2Rh, 2. 7Pt ) - ( 1 8Na, 4S i ) - 27Ce/ A 1 2 0 3 


0.06 


0.08 


0. 06 


N-N7 


2Mg - ( D. 2Rh, 2. 7Pt ) - ( 1 ONa, 1 OSr ) - 27Ce/ A 1 2 0 3 


0.05 


0.10 


0.05 


N-N8 


(0. 2Rh, 2. 7Pt ) - ( 1 8Na, 4T i , 2Mg) - 27Ce/ A 1 2 0 3 


0.07 


0.12 


0.07 


N-N9 


2Mg- (0. 2Rh, 2. 7Pt ) - (18Na, 4T i , 2Mg) - 27Ce/A 1 2 0 3 


0.04 


0.11 


0.04 


N-N10 


2Mg- (0. 2Rh, 2. 7Pt) - (1 ONa, 1 OSr, 2Mg) - 27Ce/ A I 2 0 3 


0.04 


0.06 


0.04 
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CVS<g(g/km) . 


NOx 


HC 


CO 


fckftt 


N-Kl 


2Mg - (0. 2Rh, 2. 7Pt ) - 18K - 27Ce/ A 1 2 0 3 


0. 06 


0. 08 


0. 03 


N-K2 


2Mg- (0. 2Rh, 2. 7Pt) - (18K, 2Mg) - 27Ce/ A 1 2 0 3 


0.05 


0.10 


0. 05 


N-K3 


(0. 2Rh, 2. 7Pt ) - (18K, 4T i ) - 27Ce/ A 1 2 0 3 


0. 08 


0.11 


0. 06 


N-K4 


2Mg- (0. 2Rh, 2. 7Pt) - (18K, 4T i ) - 27Ce/ A 1 2 0 3 


0.05 


0. 08 


0.05 


N-K5 


2Mg- (0. 2Rh, 2. 7Pt) - (18K, 4S i ) - 27Ce/ A 1 2 0 3 


0. 06 


0. 08 


0. 05 


N-K6 


(0. 2Rh, 2. 7Pt)~ (18K, 10Sr)-27Ce/ A 1 2 0 3 


0-07 


0.12 


0. 06 


N-K7 


2Mg- (0. 2Rh, 2.7Pt)-(18K f 10Sr)-27Ce/AI 2 0 3 


0-05 


0.10 


0. 05 


N-K8 


(0.2Rh,2.7Pt)-(18K, 4T i, 2Mg)- 27Ce/A 1 2 0 3 


0. 06 


0.10 


0. 07 


N-K9 


2Mg- (0. 2Rh, 2. 7Pt) - (18K, 4T i . 2Mg) - 27Ce/ A 1 2 0 3 


0.05 


0. 07 


0. 04 


N-K30 


2Ms- (0. 2Rh, 2. 7Pt) - (1 OK, lOSr, 2Mg) - 27Ce/ A 1 2 0 3 


0. 04 


0.07 


0. 06 


N-Ml 


2Mg - (0. 2Rh, 2. 7Pt) - (1 QNa, 1 OK, 4T i ) - 27Ce/ A 1 2 0 3 


0.05 


0. 06 


0. 08 


N-M2 


2Mg- (0. 2Rh, 2. 7Pt ) - (1 ONa, 1 OK, lOSi ) - 27Ce/ A 1 2 0 3 


0.06 


0. 08 


0. 08 


N-M3 


2Mg - (0. 2Rh, 2. 7Pt ) - (1 ONa, ] OK, lOSr) - 27Ce/ A 1 2 0 3 


0. 06 


0.10 


0. 05 


N-M4 


2Mg - (0 . 2Rh, 2 . 7Pt ) - ( 1 ONa, 1 OK, 4T i , 2Mg) - 27Ce/ A 1 2 0 3 


0.05 


0.11 


0.05 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To remove a positioning 
substance of a catalyst accumulated in the lapse of time 
from the catalyst by making exhaust gas exhausted from 
an internal combus tion engine in a logical air-fuel 
ratio or rich fuel state and holding exhaust gas tempera 
ture at higher than specified for longer than a 
specified period of time. 

SOLUTION: An ECU 25 decides an operating air fuel ratio 
by evaluating an operating state and a state of a N Ox 
adsorptive catalyst 18 and sets fuel concentration at a 
specified value by controlling injection time of an 
injector 5, tc. Air-fuel mixture is ignited and burnt 
by an ignition plug 6, and combustion exhaust gas is led 



to an exhaust gas purifying system provided with the NOx 
adsorptive catalyst 18. At the time of stoichiometrics! 
driving, NOx, NH, CO in exhaust gas is purified by its 
catalytic converter rhodium function, and at the time of 
lean driving, NOx is purified by a NOx adsorptive 
function and HC, CO is purified by a combustion 
function. Additionally, NOx purifying capacity of the 
NOx adsorptive catalyst 18 is constantly judged at the 
time of lean driving by judgement and a control signal 
of the ECU 25, and the NOx adsorptive capacity is 
recovered by shifting an air-fuel ratio of combustion, 
etc., to the rich side and holding exhaust gas 
temperature higher than specified and for longer than 
specified time. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the oxidation reduction stoichiometry relation between each component in exhaust gas, 
NOx is chemisorbed in the state with many oxidizers to a reducing agent. The NOx adsorption catalyst 
which carries out catalytic reduction of the NOx to which the reducing agent stuck in the state more than 
the amount of said to the oxidizer is arranged to exhaust gas passage. In the oxidation reduction 
stoichiometry relation between each component in exhaust gas, build a state with many oxidizers to a 
reducing agent, and NOx is made to chemisorb on an adsorption catalyst. Next, to an oxidizer, a 
reducing agent builds the state more than the amount of said, catalytic reaction of the NOx which 
adsorbed on the adsorption catalyst is carried out to a reducing agent, and it is N2. In the exhaust gas 
purge of an internal combustion engine returned and made harmless The exhaust air purification control 
unit characterized by eliminating from a catalyst the poisoning object of the catalyst accumulated with 
time by making into the state of theoretical air fuel ratio or overfuel (rich) the exhaust air discharged 
from an internal combustion engine, and holding an exhaust-gas temperature more than a predetermined 
period more than predetermined. 

[Claim 2] At least A potassium (K), sodium (Na), magnesium (Mg), The NOx adsorption catalyst which 
contains the element more than a kind chosen from strontium (Sr) and calcium (calcium) as a part of 
component is arranged to exhaust gas passage. In the oxidation reduction stoichiometry relation between 
each component in exhaust gas, build a state with many oxidizers to a reducing agent, and NOx is made 
to chemisorb on an adsorption catalyst. Next, to an oxidizer, a reducing agent builds the state more than 
the amount of said, catalytic reaction of the NOx which adsorbed on the adsorption catalyst is carried 
put to a reducing agent, and it is N2. In the exhaust gas purge of an internal combustion engine returned 
and made harmless The exhaust air purification control unit characterized by eliminating from a catalyst 
the poisoning object of the catalyst accumulated with time by making into the state of theoretical air fiiel 
ratio or overfuel (rich) the exhaust air discharged from an internal combustion engine, and holding an 
exhaust-gas temperature more than a predetermined period more than predetermined. 
[Claim 3] At least A potassium (K), sodium (Na), magnesium (Mg), The NOx adsorption catalyst which 
contains the element more than a kind chosen from strontium (Sr) and calcium (calcium) as a part of 
component is arranged to exhaust gas passage, a oxidation reduction stoichiometry relation — setting — 
reducing agents, such as HC, — receiving — 02 Build a state with many oxidizers and NOx is caught by 
the chemical bond near an adsorption catalyst front face and the front face. etc. — next, an oxidizer — 
receiving — a reducing agent — the amount of said — or many states are built and catalytic reaction of the 
NOx caught by the adsorption catalyst is carried out to a reducing agent — making — N2 In the exhaust 
gas purge of an internal combustion engine returned and made harmless The exhaust air purification 
control unit characterized by eliminating from a catalyst the poisoning object of the catalyst accumulated 
with time by making into the state of theoretical air fuel ratio or overfuel (rich) the exhaust air 
discharged from an internal combustion engine, and holding an exhaust-gas temperature more than a 
predetermined period more than predetermined. 

[Claim 4] The claims 1 and 2 characterized by providing the following. It is to be chosen out of the rare 
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earth which is chosen from a potassium (K), sodium (Na), magnesium (Mg), strontium (Sr), and calcium 
(calcium) and which consists of a kind, a cerium, etc. at least a kind that it is few. At least a kind of 
element chosen from the noble metals which consist of platinum, a rhodium, palladium, etc. 
[Claim 5] It is to be chosen out of a potassium (K), sodium (Na), magnesium (Mg), strontium (Sr), and 
calcium (calcium) in claims 1 and 2 a kind that it is few. It is to be chosen out of the rare earth which 
consists of a cerium etc. a kind that it is few. It is to be chosen out of the noble metals which consist of 
platinum, a rhodium, palladium, etc. a kind that it is few. The metal and metallic oxide (or multiple 
oxide) which contain at least a kind of element chosen from titanium and silicon It is the exhaust air 
purification control unit equipped with the above, and is characterized by eliminating from a catalyst the 
poisoning object of the catalyst accumulated with time by making into the state of theoretical air fuel 
ratio or overfuel (rich) the exhaust air discharged from an internal combustion engine, and holding an 
exhaust-gas temperature more than a predetermined period more than predetermined. 
[Claim 6] The exhaust air purification control unit characterized by controlling by the controlled 
variable of the air content inhaled by the internal combustion engine in claims 1-5 by relation in which 
the driving shaft torque of an automobile or the output torque of an internal combustion engine is not 
changed, fuel quantity, ignition timing, fuel injection timing, the change gear ratio of a change gear, and 
one combination of the engine speeds. 

[Claim 7] The exhaust emission control device characterized by carrying out processing which 
eliminates the poisoning object of a catalyst from a catalyst by whether it is ******** in claims 1-5 
whenever the integrated value of every predetermined mileage of every predetermined period and an 
automobile, an inhalation air content, the amount of fuel supply, or displacement reaches a 
predetermined value. 

[Claim 8] The exhaust emission control device characterized by carrying out when the degree of 
degradation of the NOx adsorption capacity force exceeds the processing which eliminates the poisoning 
object of a catalyst from a catalyst beyond a predetermined value in claims 1-5. 
[Claim 9] The exhaust air purification control unit characterized by eliminating from a catalyst the 
poisoning object of the catalyst accumulated with time by increasing the quantity of the fuel supplied to 
an internal combustion engine in claims 1-5, making exhaust air into the state of theoretical air fiiel ratio 
or overfuel (rich) by introducing air into an exhaust pipe, and holding an exhaust-gas temperature more 
than a predetermined period more than predetermined. 

[Claim 10] The exhaust air purification control unit characterized by eliminating from a catalyst the 
poisoning object of the catalyst accumulated with time in the claim 9 by [ which combine angle-of-delay 
control of ignition timing ] being alike and holding an exhaust-gas temperature more than a 
predetermined period more more than predetermined. 

[Claim 11] The exhaust emission control device characterized by carrying out processing which 
eliminates the poisoning object of a catalyst from a catalyst by whether it is ******** in claims 9-10 
whenever the integrated value of every predetermined mileage of every predetermined period and an 
automobile, an inhalation air content, the amount of fuel supply, or displacement reaches a 
predetermined value. 

[Claim 12] The exhaust emission control device characterized by carrying out when the degree of 
degradation of the NOx adsorption capacity force exceeds the processing which eliminates the poisoning 
object of a catalyst from a catalyst beyond a predetermined value in claims 9-10. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the purge of the exhaust gas 
discharged from the automobile carrying the internal combustion engine and this internal combustion 
engine which can be especially operated with a thin air-fuel ratio (RIN barn) with respect to the 
equipment which purifies the exhaust gas discharged from internal combustion engines, such as an 
automobile. 
[0002] 

[Description of the Prior Art] The carbon monoxide (CO) and hydrocarbon (HC:Hydrocarbon) which 
are contained in the exhaust gas discharged from internal combustion engines, such as an automobile, 
nitrogen oxide (NOx), etc. have a bad influence on a human body as an air pollution substance, and also 
occur problems, such as barring growth of vegetation. Then, from before, great efforts were paid to these 
discharge reduction, in addition to reduction of the yield by the improvement of the combustion method 
of an internal combustion engine, development of the method of purifying the discharged exhaust gas 
using a catalyst etc. was furthered, and the steady result has been mentioned, a gasoline engine vehicle ~ 
being related — a three way component catalyst — the method using the catalyst which makes Pt and Rh 
the principal component of activity, performs oxidization of HC and CO and reduction of NOx 
simultaneously, and makes them harmless is in use 

[0003] By the way, a three way component catalyst acts only on the exhaust gas which was burned near 
the theoretical air fuel ratio called a window, and was generated from the property effectively. Then, 
although an air- fuel ratio is conventionally changed according to an automobilism situation, the change 
range has been adjusted in principle near the theoretical air fuel ratio (in the case of a gasoline, on below 
A(weight of air)/F(weight of fuel) = abbreviation 14.7; book specifications, although a theoretical **** 
ratio is represented with A/F=14.7, this numeric value changes with a fuel seed.). However, if an engine 
can be operated with an air-fuel ratio thinner (RIN) than theoretical air fuel ratio, since mpg can be 
raised, the automobile which development of a RIN barn combustion technology is furthered 
[ automobile ] and bums an internal combustion engine recently in a with an air-fuel ratios of 1 8 or more 
RIN region is not new. however — above — present — business — if RIN bam exhaust air is made to 
purify by the three way component catalyst, although oxidization purification of HC and CO can be 
performed, reduction purification of the NOx cannot be carried out effectively therefore, application to 
the large- size car of a RIN barn method and expansion (expansion of the application operation region of 
a RIN barn method) of a RIN barn burning time are advanced — being alike — RIN bam correspondence 
exhaust gas purification technology is needed Then, development of RIN bam correspondence exhaust 
air purification technology, i.e., the technology which purifies HC, NO, and NOx in the exhaust gas in 
which oxygen (02) is contained so much, especially development of the technology which purifies NOx 
are furthered energetically. 

[0004] In JP,63-61708,A, HC is supplied to the upstream of RIN barn exhaust gas, and it is 02 in 
exhaust gas. The method of lowering concentration to the concentration region where a catalyst 
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functions effectively, and pulling out the capacity of a catalyst is proposed. 

[0005] JP,62-97630,A, No. 106826 [ 62 to ], and No. 1 17620 [ 62 to ] contact NOx in exhaust gas for 
the catalyst which has NOx (after changing into N02 which NO oxidizes and is easy to be absorbed) 
absorbing power, and carries out absorption removal. When an absorption efficiency falls, reduction 
removal of the NOx which stopped passage of exhaust gas and was accumulated using reducing agents, 
such as HC, such as H2 and a methane gasoline, is carried out, and the method of reproducing the NOx 
absorbing power of a catalyst is shown. 

[0006] Moreover, 02 in the exhaust gas which flows into a NOx absorbent NOx which installed in the 
flueway the NOx absorbent which emits NOx absorbed when exhaust gas was RIN, NOx is absorbed to 
PCT/JP 92/01279 and PCT/JP 92/01330 and the oxygen density in exhaust gas was reduced to them, 
was made to absorb NOx when exhaust gas was RIN, and was made to absorb The exhaust emission 
control device to which concentration is made to fall to and is made to emit is proposed. 
[0007] However, a lot of HC is needed for attaining composition (about about 0.5% of 02 
concentration) of the exhaust gas equivalent to about [ which is the air-fuel ratio as which a catalyst 
functions in JP,63-61708,A (A/F) ] 14.7. Although use of the blow-by gas of this invention is effective, 
it is not sufficient amount to process the exhaust gas under internal combustion engine operation. 
Although it is not technically impossible to throw in fuel, either, a result to which the mpg reduced by 
the RIN barn method is reduced is brought. 

[0008] Moreover, in order to stop circulation of exhaust gas in reproduction of a NOx absorbent and to 
contact reducing agents, such as HC, to a NOx absorbent in JP,62-97630,A, 62-106826, and No. 1 17620 
[ 62 to ], it is 02 in the exhaust gas of a reducing agent. The combustion consumption to depend is 
suppressed sharply and the amount of the reducing agent used decreases sharply. However, the exhaust 
air change mechanism for preparing two NOx absorbents and circulating exhaust gas by turns to these is 
required, and structure of an exhaust air processor cannot deny a bird clapper intricately. 
[0009] Furthermore, always circulate exhaust gas to a NOx absorbent, when exhaust gas is RIN, NOx is 
made to absorb in PCT/JP 92/01279 and PCT/JP 92/01330, and it is 02 in exhaust gas. In order to make 
NOx which concentration was reduced and absorbed it emit and to reproduce an absorbent, the change 
of an emission is unnecessary and the trouble of the above-mentioned method is canceled. However, 
when sulfur (SOx) was contained in exhaust air, the NOx absorbent combined the above catalyst with 
SOx, and it became a sulfide, and it had the problem that absorptance was quickly inferior. 
[0010] 

[Problem(s) to be Solved by the Invention] In view of the trouble of the above-mentioned conventional 
technology, this invention is simple for the structure of an exhaust air processor, has little consumption 
of a reducing agent, and is to offer the exhaust air purification control unit excellent in endurance which 
can carry out [ removal and harmless ]-izing of the injurious ingredients, such as NOx, effectively from 
the RIN barn exhaust gas of an internal combustion engine. 
[0011] 

[Means for Solving the Problem] By making into the state of theoretical air fuel ratio or overfuel (rich) 
the exhaust air discharged from an internal combustion engine, and holding an exhaust-gas temperature 
more than a predetermined period more than predetermined, the above-mentioned technical problem can 
recover the NOx adsorption capacity force in which it deteriorated by eliminating from a catalyst the 
poisoning object (SOx) of the catalyst accumulated with time, and can be solved. Although the NOx 
adsorption about a NOx adsorption catalyst and the reduction method are explained below, this NOx 
adsorption capacity force is inferior in connection with the accumulated dose to the catalyst of the sulfur 
content (SOx) contained in exhaust air. 

[0012] In the NOx adsorption catalyst used for this invention, NOx is chemisorbed in the state with 
many oxidizers to a reducing agent in the oxidation reduction stoichiometry relation between each 
component in exhaust gas. The NOx adsorption catalyst which carries out catalytic reduction of the NOx 
to which the reducing agent stuck in the state more than the amount of said to the oxidizer is arranged to 
exhaust gas passage. In the oxidation reduction stoichiometry relation between each component in 
exhaust gas, build a state with many oxidizers to a reducing agent, and NOx is made to chemisorb on an 
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adsorption catalyst. Next, to an oxidizer, a reducing agent builds the state more than the amount of said, 
catalytic reaction of the NOx which adsorbed on the adsorption catalyst is carried out to a reducing 
agent, and it is N2. It is returned and made harmless. 

[0013] An adsorption catalyst points out the material which has a catalyst function simultaneously with 
the capacity to adsorb matter, such as NOx, here. In this invention, material with the capacity which 
oxidizes in contact the capacity which adsorbs NOx and catches it, the capacity to return NOx in 
contact, HC, CO, etc. is pointed out. 

[0014] moreover, an oxidizer — 02, NO, and N02 etc. — it is mainly oxygen as HC by which the 
internal combustion engine was presented with the reducing agent, and its derivative which generates by 
combustion assumption — HC (included oxygenated hydrocarbon), CO, and H2 etc. - they are reducing 
matter, such as HC added in exhaust gas as the further below-mentioned reduction component 
[00 1 5 ] HC, CO, and H2 as a reducing agent for returning RIN exhaust gas and NOx even to nitrogen 
etc. — if it is made to contact — these ~ 02 as an oxidizer in exhaust gas A combustion reaction is 
started. [ as mentioned above, ] NOx (NO and N02) also reacts with these, and is returned to nitrogen. 
Usually, since both reactions are parallel and advance, under coexistence of oxygen, the utilization 
factor of a reducing agent is a low. Especially reaction temperature becomes [ the latter rate ] quite large 
at the elevated temperature of 500 (it depends also on catalyst material) degrees C or more. Then, it is 
N2 of NOx by separating NOx from exhaust gas with an adsorption catalyst, and making after an 
appropriate time (dissociating from 02 in exhaust gas at least) carry out catalytic reaction to a reducing 
agent. It becomes possible to return effectively. It is NOx in exhaust gas by carrying out the adsorption 
treatment of the NOx in RIN exhaust gas according to a NOx adsorption catalyst in this invention 02 
Shell separation is carried out. 

[0016] the redox system which consists of [ in / the NOx adsorption catalyst of this invention / next ] the 
oxidizers (02, NOx, etc.) and reducing agents in exhaust gas (HC, CO, H2, etc.) — setting — a reducing 
agent — the amount of said ~ or the state of standing high is built and catalytic reaction of the NOx 
which adsorbed on the adsorption catalyst is carried out to reducing agents, such as HC, — making — N2 
It returns. 

[0017] by the way, NOx in exhaust gas — almost — NO and N02 from — it becomes N02 Compared 
with NO, it is rich in reactivity. Therefore, N02 An adsorption treatment and reduction are easier than 
NO. Therefore, it is NO N02 If it oxidizes, the adsorption treatment of NOx in exhaust gas and 
reduction will become easy, this invention is 02 which lives NOx in RIN exhaust gas together. N02 NO 
oxidization function is given to the method of oxidized and removing, and the oxidization means for it, 
for example, an adsorption catalyst, or it also includes preparing an oxidation catalyst in the adsorption 
catalyst preceding paragraph. 

[0018] The following reaction formulae can describe about the reduction reaction of chemisorbed NOx 
in the NOx adsorption catalyst of this invention. 

[0019] M-N03+HC->MO+N2+C02+H20->MC03+N2+H20 - here - M - a metallic element (the 
reason for having adopted MC03 as the reduction product is mentioned later) 

The above-mentioned reaction is exothermic reaction. Alkali metal and alkaline earth metal are taken up 

as a metal M, and if Na and Ba are represented, respectively and heat of reaction is evaluated, in 

reference condition (one atmospheric pressure, 25 degrees C), it will become the following. 

[0020] 2NaN03(s)+5/9C3H6 ->Na2C03 (s) +N2+2/3C02+5/3H20 [-deltaH=873 kjule/mole] 

Ba(N03)2+5 / 9C3H6 ->BaC03 (s) +N2+2/3C02+5/3H20 [-deltaH=751 kjule/mole] 

It is s: solid-state here, g: The value of a corresponding solid-state was used for the amount of 

thermodynamics of a gas-adsorption kind. 

[0021] Incidentally they are C3H65/9mole. Heat of combustion is 1070kjule(s) and each above- 
mentioned reaction is calorific value which is equal to the heat of combustion of HC. It is told to the 
exhaust gas which this generation of heat contacts with a natural thing, and the local temperature rise of 
an adsorption catalyst front face is suppressed. 

[0022] Since NOx caught in bulk of an absorbent is also returned when the scavenger of NOx is a NOx 
absorbent, calorific value becomes large, and since there is a limit in the transfer to exhaust gas, the 
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temperature rise of an absorbent is brought about. This generation of heat is shifted to a discharge-the 

balance of absorption reaction shown in lower formula side. 

[0023] 

MC0 3 (s)+2N0 2 +l/2 0 2 <— >M (N0 3 ) 2 + C0 2 

mm 

Even if it raises the concentration of a reducing agent that the NOx concentration in the exhaust gas 
which returns emitted NOx promptly and is discharged out of equipment should be reduced, it sets to a 
gaseous phase, and it is N02. The reaction of HC seldom progresses. Therefore, a NOx burst size is 
fully unreducible by increase in quantity of a reducing agent. Moreover, although performing operation 
by the reduction reaction in a stage with few amounts of NOx absorption is also considered, the 
reproduction frequency of a NOx absorbent increases and it is not practical. 
[0024] Since it is transmitted to exhaust gas that it is few and promptly as absolute magnitude of 
generation of heat in order that the adsorption catalyst of this invention may catch NOx only near [ the ] 
the front face, there are few temperature rises of an adsorption catalyst. Therefore, discharge of once 
caught NOx can be prevented. 

[0025] Discharge of NOx is characterized as a material not occurring by the NOx adsorption catalyst of 
this invention by the exothermic reaction for [ catches NOx by chemical absorption on the front face, 
and ] reduction of NOx. moreover, the NOx adsorption catalyst of this invention — NOx — the front face 
— chemical absorption — or it catches by the chemical' bond near the front face, and discharge of NOx is 
characterized by the exothermic reaction for reduction of NOx as a material not occurring 
[0026] this invention person etc. found out that the above-mentioned feature could be realized with the 
NOx adsorption catalyst which contains the element more than a kind chosen from a potassium (K), 
sodium (Na), magnesium (Mg), strontium (Sr), and calcium (calcium) at least as a part of component. 
[0027] At least the exhaust gas purge of the internal combustion engine of this invention A potassium 
(K), The NOx adsorption catalyst which contains the element more than a kind chosen from sodium 
(Na), magnesium (Mg), strontium (Sr), and calcium (calcium) as a part of component is arranged to 
exhaust gas passage. In the oxidation reduction stoichiometry relation between each component in 
exhaust gas, build a state with many oxidizers to a reducing agent, and NOx is made to chemisorb on an 
adsorption catalyst. Next, to an oxidizer, a reducing agent builds the state more than the amount of said, 
catalytic reaction of the NOx which adsorbed on the adsorption catalyst is carried out to a reducing 
agent, and it is N2. It returns and is characterized by making it harmless. 

[0028] At least the exhaust gas purge of the internal combustion engine of this invention again A 
potassium (K), The NOx adsorption catalyst which contains the element more than a kind chosen from 
sodium (Na), magnesium (Mg), strontium (Sr), and calcium (calcium) as a part of component is 
arranged to exhaust gas passage, a oxidation reduction stoichiometry relation — setting — reducing 
agents, such as HC, — receiving — 02 Build a state with many oxidizers and NOx is caught by the 
chemical bond near an adsorption catalyst front face and the front face. etc. — next, an oxidizer — 
receiving — a reducing agent — the amount of said — or many states are built and catalytic reaction of the 
NOx caught by the adsorption catalyst is carried out to a reducing agent — making — N2 It returns and is 
characterized by making it harmless. 

[0029] Especially as a NOx adsorption catalyst in this invention, the following can apply suitably. 
[0030] The constituent which consists of the metal and metallic oxide (or multiple oxide) which contain 
at least a kind of element chosen from the noble metals which are chosen from the rare earth which is 
chosen from a potassium (K), sodium (Na), magnesium (Mg), strontium (Sr), and calcium (calcium), 
and which serves as a kind from a cerium etc. at least, and which serve as a kind from platinum, a 
rhodium, palladium, at least, the constituent which comes to support this constituent to a porosity 
thermal-resistance metallic oxide This constituent has the SOx -proof nature which was excellent in 
addition to the outstanding NOx adsorption capacity. 
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[0031] the oxidizer in the method of this invention — receiving — a reducing agent — the amount of said 
— or many states can be made by the following methods 

[0032] The combustion conditions in an internal combustion engine are used as theoretical air fuel ratio . 
or overfuel (rich). Moreover, a reducing agent is added to RIN bam exhaust gas. 
[0033] The former can be attained by the following methods. 

[0034] How to control fuel oil consumption according to an oxygen density sensor output, an inhalation- 
of-air flow rate sensor output, etc. which were prepared in the jet pipe, by this method, make superfluous 
[ fuel ] a part of two or more cylinders, and fuel is insufficient in the remainder — carrying out — the 
component in the mixed exhaust gas from all cylinders — a oxidation reduction stoichiometry relation — 
setting — an oxidizer — receiving — a reducing agent — the amount of said — or the method of building 
many states is also included 

[0035] The latter can be attained by the following all directions methods. 

[0036] How to throw a reducing agent into the adsorption catalyst upstream of an emission. The 
gasoline as fuel for an internal combustion engine, gas oil, lamp oil, natural gas, these reforming objects, 
hydrogen, alcohols, ammonia, etc. are applicable to a reducing agent. 

[0037] It is also effective to throw in reducing agents, such as a hydrocarbon which leads a blow-by gas 
and canister purge gas to the adsorption catalyst upstream, and is contained in these. In a fuel direct 
injection formula internal combustion engine, it is effective to inject fuel like an exhaust air line and to 
throw in the fuel as a reducing agent. 

[0038] The adsorption catalyst in this invention is applicable in various kinds of configurations. The 
honeycomb configuration which coats with an adsorption catalyst component the honeycomb-like 
structure which consists of metallic materials, such as a cordierite and stainless steel, and is acquired is 
made into the start, and it can apply as the shape of a pellet, a tabular, a grain, and powder. 
[0039] the oxidizer in this invention — receiving ~ a reducing agent — the amount of said — or the timing 
which makes many states can be based on the following all directions methods 
[0040] When the NOx discharge at the time of RIN operation is presumed from the air- fuel ratio 
setpoint signal determined by ECU (Engine Control Unit), an engine speed signal, an inhalation air- 
content signal, a pressure-of-induction-pipe force signal, a speed signal, throttle opening, exhaust gas 
temperature, etc. and the integrated value exceeds the predetermined set point. 

[0041] When the signal of the oxygen sensor (or A/F sensor) put on the adsorption catalyst upstream or 
the slipstream of exhaust air passage detects the amount of accumulation oxygen and the amount of 
accumulation oxygen exceeds a predetermined amount. When the amount of accumulation oxygen at the 
time of RIN operation exceeds a predetermined amount as the deformation mode. 
[0042] When the amount of accumulation NOx(es) is computed with the NOx sensor signal put on the 
adsorption catalyst upstream of exhaust air passage and the amount of accumulation NOx(es) at the time 
of RIN operation exceeds a predetermined amount. 

[0043] the time of the signal of the NOx sensor put on the adsorption catalyst slipstream of exhaust air 
passage detecting the NOx concentration at the time of RIN operation, and NOx concentration 
exceeding predetermined concentration 

[0044] the oxidizer in this invention — receiving — a reducing agent — the amount of said — or although 
time to maintain many states or the amount of reducing agents supplied that it should maintain can be 
beforehand decided like the above-mentioned in consideration of the property of an adsorption catalyst, 
an item, a property of an internal combustion engine, etc., these adjust a stroke, the injection time, and 
the injection interval of a fuel injection valve, and can realize it 
[0045] 

[Embodiments of the Invention] The concrete embodiment of this invention is mentioned and this 
invention is explained in detail. In addition, it cannot be overemphasized by this invention that it is not 
limited to the following embodiments and examples, and various kinds of embodiments are in the 
thought within the limits. 

[0046] The property of the adsorption catalyst by the method of a [adsorption catalyst] this invention is 
explained. The property of N-N9 which contains Na as an alkali metal, and N-K9 containing K obtained 
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following «adsorption catalyst method-of-preparation» adsorption catalyst N-N9 by the following 
methods. 

[0047] The alumina sol as a binder which carried out nitric-acid **** of alumina powder and the 
boehmite, and obtained them was mixed, and the nitric-acid acid alumina slurry was obtained. After 
carrying out the air blow and removing the liquid blockaded in the cell, after flooding a honeycomb with 
this coating liquid, it pulled up promptly, and it dried, and it calcinated at 450 degrees C continuously. 
This operation was repeated and the alumina of apparent- volume 1L per 150g of a honeycomb was 
coated. Catalytic activity comp'onent support was carried out at this alumina coat honeycomb, and the 
honeycomb-like adsorption catalyst was acquired. For example, it sank in and the cerium-nitrate (nitric 
acid Ce) solution was calcinated at 600 degrees C after dryness for 1 hour. Then, it sank in, and 
similarly, it dried and the mixed solution of a sodium-nitrate (nitric acid Na) solution, a titania sol 
solution, and a magnesium-nitrate (nitric acid Mg) solution was calcinated. Furthermore it sank into the 
mixed solution of a JINITO diammine Pt nitric-acid solution and a nitric-acid rhodium (nitric acid Rh) 
solution, and calcinated at 450 degrees C after dryness for 1 hour. Finally, it sank in and the nitric-acid 
Mg solution was calcinated at 450 degrees C for 1 hour. The honeycomb-like adsorption catalyst which 
supported Ce, Mg, Na, Ti, Rh, and Pt to the alumina (aluminum 203) by the above, and 2Mg-(0.2Rh, 
2.7Pt)-(18Na, 4Ti, 2Mg)-27 Ce/aluminum 203 were obtained. Here, /aluminum 203 shows that it was 
supported on aluminum 203, and its active ingredient is the weight (g) of the display metal component 
which supported the numeric value in front of the symbol of element to per [ honeycomb apparent- 
. volume 1L ]. Notation sequence showed support sequence, it supported in order of the component which 
separates from the component by which the notation will be carried out soon at aluminum 203, and the 
component bundled by ( ) was supported simultaneously. Incidentally the amount of support of each 
active ingredient is changeable by changing the active-ingredient concentration in a sinking-in solution. 
[0048] Adsorption catalyst N-K9 was prepared by the following methods. 

[0049] Using a potassium-nitrate (nitric acid K) solution instead of the nitric-acid Na solution in 
adsorption catalyst N-N9 manufacture, others are N-K9 with the same method as adsorption catalyst N- 
N9. 2Mg-(0.2Rh, 2.7Pt)-(18K, 4Ti, 2Mg)-27 Ce/aluminum 203 was obtained. Moreover, it is 
comparison catalyst N-R2 with the same method. 2Mg-(0.2Rh, 2.7Pt)-27 Ce/aluminum 203 was 
obtained. 

[0050] «performance appraisal method» After heat-treating the adsorption catalyst acquired by the 
above-mentioned method by the oxidizing atmosphere at 700 degrees C for 5 hours, the following 
methods estimated the property. 

[0051] Displacement 1 ,8L Capacity 1.7L prepared by the method of this invention in the passenger car 
which carried the RIN barn specification gasoline engine The honeycomb-like adsorption catalyst was 
carried and the NOx purification property was evaluated. 

[0052] Property» of «adsorption catalyst Adsorption catalyst N-N9 is carried and it is A/F=13.3. For 
[ rich operation ] 30 seconds and for [ of A/F=22 / RIN operation ] about 20 minutes were repeated by 
turns, and the rate passage-of-time property of NOx purification of drawing 2 was acquired, it should 
hear from this drawing that NOx in a RIN operating period is purified by this adsorption catalyst — ** 
The rate of purification which the rate of RIN on-stream NOx purification fell gradually, and had 100% 
in early stages becomes about 40% after 20 minutes. However, this lowered rate of purification is 
recovered even to 100% by rich operation for 30 seconds. If RIN operation is performed again, NOx 
decontamination capacity will be recovered and will repeat the above-mentioned aging. Even if it carries 
out the multiple- times loop of RIN operation and the rich operation, the speed of the decline with the 
passage of time in the rate of NOx purification under RIN operation is eternal, and this shows that NOx 
adsorptivity ability was fully reproduced by rich operation. 

[0053] The vehicle speed was considered as about 40 km [/h ] regularity ((space-velocity simian virus) 
about 20,000-/h regularity of exhaust gas), ignition timing was changed, the NOx concentration in 
exhaust gas was changed, and drawing 3 was obtained in quest of the relation between NOx 
concentration and the rate of NOx purification in RIN exhaust gas. Although the rate of NOx 
purification falls with time, fall speed has NOx concentration as small as a low. It will become Table 1 if 
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the amount of NOx(es) caught by the time it resulted to 50% of rates of NOx purification and 30% is 
calculated from this drawing. 

[0054] The amount of NOx prehension does not depend on NOx concentration, but is simultaneously 
regularity. It is the feature of chemical absorption that the amount of adsorption does not approach the 
concentration (pressure) of an adsorbate. 

[0055] Pt particle is first thought as a NOx adsorbent in a sample offering adsorption catalyst. When CO 
amount-of-adsorption evaluation which evaluates the amount of exposure Pt(s) and which is used 
abundantly as a means was performed, CO amount of adsorption (at 100 degree C) was 4.5x10 to 4 mol. 
This value is about 1 of the above-mentioned NOx amount of adsorption/100, and it is clear that Pt is 
not the leading role of a NOx adsorbent. 

[0056] the BET specific surface area (it measures by nitrogen adsorption) measured the whole cordierite 
of this adsorption catalyst on the other hand — about 25m2/g — per [ honeycomb 1.7L ] — it was 2 
28,050m Moreover, when the chemical structure of Na of the adsorption catalyst of this invention was 
examined, it is C02 to a mineral acid. It has been judged that it mainly existed as Na2C03 judging from 
the value of the point of inflection in the neutralization-titration curve by generating gas and dissolving 
and the mineral acid. Supposing all front faces are occupied by Na2C03, 0.275-mol Na2C03 will be 
exposed to a front face (since the specific gravity of Na2C03 is 2.533g/ml, the volume of Na2C031 
molecule can be found (Na2C03 was assumed to be a cube and this was made into the occupancy area 
of surface Na2C03 in quest of the area of the 1st page).). If the above-mentioned reaction formula is 
followed, 0.275-mol Na2C03 will be 0.55-mol N02. There is capacity to adsorb. However, the amount 
of NOx(es) which the adsorption catalyst of this invention actually removed is the 1/10 or less 0.04-mol 
order. This difference is because a BET adsorption method evaluates a physical surface area and is also 
evaluating surface areas other than Na2C03 of aluminum203 grade. The above evaluation has few 
amounts of adsorption NOx(es) farther than the NOx prehension ability of Na2C03 bulk, and it is 
shown that NOx is caught at least in the field in which it was restricted Na2C03 front face or near the 
front face. 

[0057] In drawing 3 , the aforementioned NOx adsorption capacity force declines with the increase in 
the mileage of an automobile, and the reduction speed of the rate of NOx purification after changing 
from SUTOIKI operation to RIN operation becomes quick. This is for the poisoning objects (SOx etc.) 
contained in exhaust gas reacting with a NOx adsorbate, and reducing the adsorption capacity force. 
This degradation can make it recover by eliminating from a catalyst the poisoning object of the catalyst 
accumulated with time by making into the state of theoretical air fuel ratio or overfuel (rich) the exhaust 
air discharged from an internal combustion engine, and holding an exhaust-gas temperature more than a 
predetermined period more than predetermined. 

[0058] Drawing 4 shows the rate of NOx purification immediately after changing from RIN operation to 
SUTOIKI operation. With this adsorption catalyst, it turns out that 90% or more of rate of NOx 
purification is obtained from from immediately after changing to SUTOIKI operation. 
[0059] The NOx purification property before and behind SUTOIKI or the change through which it 
passes richly was shown in drawing 5 and drawing 6 from RIN. Drawing 5 is what showed the NOx 
concentration of the entrance of adsorption catalyst N-N9, and an outlet, and drawing (a) is A/F=14.2 
from RIN of A/F=22. It is the case where passed and an air- fuel ratio is changed, richly. It sets at the 
start time of reproduction immediately after a rich change, and is A/F=14.2. Although the entrance NOx 
concentration of rich operation increases greatly and outlet NOx concentration increases transitionally in 
connection with this since exhaust gas NOx concentration is high, outlet NOx concentration is always 
much less than entrance NOx concentration. In reproduction, outlet NOx concentration reaches about 
zero in a lead short time promptly. Although drawing (b) is a case which is A/F=14.2 from RIN of 
A/F=22 where passed richly and an air- fuel ratio is changed, like drawing (a), outlet NOx concentration 
is always much less than entrance NOx concentration, and outlet NOx concentration reaches about zero 
more for a short time. 

[0060] As mentioned above, although it is clear, A/F value as reproduction conditions influence at the 
time which reproduction takes. The amount of reducing agents is further influenced A/F value suitable 
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for reproduction, and time of composition of an adsorption catalyst, a configuration, temperature, space 
velocity, the kind of reducing agent, the configuration of exhaust air passage, or length. Therefore, 
reproduction conditions are synthetically decided in consideration of these. 

[0061] Drawing 6 is what showed the NOx concentration of the entrance of adsorption catalyst N-K9, 
and an outlet, and drawing (a) is A/F=14.2 from RIN of A/F=22. When it passes richly and an air-fuel 
ratio is changed, drawing (b) is A/F=14.2 from RIN of A/F=22. Although it is the case where passed and 
an air-fuel ratio is changed, richly Like the case of above-mentioned adsorption catalyst N-N9, always, 
outlet NOx concentration is much less than entrance NOx concentration, and reproduction of an 
adsorption catalyst is progressing for a short time. 

[0062] [Exhaust air purification control unit] drawing 1 is the whole equipment composition which 
shows one embodiment of the exhaust gas purification control unit of this invention. 
[0063] The equipment of this invention consists of exhaust air systems, control units (ECU), etc. which 
have the engine 99 in which a RIN barn is possible, an intake air flow sensor 2, the inhalation-of-air 
system which has electronics control throttle-valve 3 grade, the oxygen density sensor (or A/F sensor) 
19, the exhaust air thermo sensor 17, and NOx adsorption catalyst 18 grade. ECU is I/O as an 
input/output interface. It consists of Storage RAM and ROM, timer counters, etc. which made the 
control program of LSI, a processing unit MPU, and a large number memorize. The above exhaust air 
purification control unit functions as follows. The inhalation air to an engine is measured by the back 
intake air flow sensor 2 filtered with the air cleaner 1, receives fuel injection from an injector 5 further 
through the electronics control throttle valve 3, and is supplied to an engine 99 as a gaseous mixture. 
The sensor signal of an intake air flow sensor signal and others is inputted into ECU (Engine Control 
Unit). 

[0064] In ECU, the operational status of an internal combustion engine and the state of a NOx 
adsorption catalyst are evaluated, an operation air- fuel ratio is determined, the injection time of an 
injector 5 etc. is controlled by the below-mentioned method, and the fuel concentration of a gaseous 
mixture is set as a predetermined value by it. Moreover, you may set the fuel concentration of a gaseous 
mixture as a predetermined value by opening adjustment of the electronics control throttle valve 3. The 
gaseous mixture inhaled by the cylinder is lit by the ignition plug 10 controlled by the signal from 
ECU25, and burns. A combustion gas is led to an exhaust air purification system. The combustion 
function which it has at the same time a NOx adsorption catalyst is prepared in an exhaust air 
purification system, and the three-way-component-catalyst function purifies NOx, HC, and CO in 
exhaust gas at the time of SUTOIKI operation and NOx adsorption capacity purifies NOx at the time of 
RIN operation purifies HC and CO. Furthermore, when the NOx decontamination-capacity force of a 
NOx adsorption catalyst is always judged at the time of RIN operation and the NOx decontamination- 
capacity force declines with a judgment and control signal of ECU, the air- fuel ratio of combustion etc. 
is shifted to a rich side, and the NOx adsorption capacity of an adsorption catalyst is recovered. The 
above operation purifies effectively the exhaust gas under all the engine combustion conditions of RIN 
operation and SUTOIKI (rich [ contain and ]) operation with this equipment. 

[0065] The fuel concentration (following air- fuel ratio) of the gaseous mixture supplied to an engine is 
controlled as follows. The block diagram showed the AFC method to drawing 7 . 
[0066] ECU25 determines an air- fuel ratio (A/F) from information, such as the output signal of the 
amount of inhalation of air measured by the load sensor output which outputs the signal according to 
treading in to an accelerator pedal, and the intake air flow sensor, an engine speed signal detected by the 
crank angle sensor, an exhaust gas temperature signal, a throttle sensor signal which detects throttle 
opening, an engine-coolant water temperature signal, and a starter signal, and further, this signal is 
amended based on the signal fed back from an oxygen sensor, and determines fuel oil consumption. In 
addition, in the time of a heavy load, feedback control is suspended with the signal of each sensor and a 
switch at the time of an idle at the time of low temperature. Moreover, it corresponds by the air- fuel 
ratio amendment learning function so that it can respond also to a delicate change and a sudden change 
of an air- fuel ratio correctly by the air- fuel ratio amendment learning function. 

[0067] SUTOIKI (A/F=14.7) and when it is rich (A/F<14.7), the injection conditions of an injector are 
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determined for the determined air- fuel ratio by directions of ECU, and SUTOIKI and rich operation are 
performed. Opening adjustment of the electronics control throttle valve 3 may perform SUTOIKI and 
rich operation. On the other hand, when judged with existence of the NOx adsorption capacity of a NOx 
adsorption catalyst being judged, and there being adsorption capacity, when RIN (A/F> 14.7) operation 
is determined, fuel oil consumption is determined to perform RIN operation as directed, when judged 
with there being no adsorption capacity, the predetermined period rich shift of the air-fuel ratio is carried 
out, and a NOx adsorption catalyst is reproduced. You may perform RIN operation by opening the 
electronics control throttle valve 3 and making an inhalation air content increase. 
[0068] Whenever the integrated value of every predetermined mileage and an inhalation air content 
exceeds the specified quantity in addition to regeneration of the aforementioned NOx adsorption 
catalyst, it operates by service condition which an exhaust-gas temperature becomes more than 
predetermined. The NOx adsorption capacity force in which it deteriorated by the poisoning 
accumulation of substance can be recovered by adding this processing. As a means to raise an exhaust- 
gas temperature, the electronics control throttle valve 3 which delays ignition timing is opened, and 
there is the method of returning to SUTOIKI of carrying out a flame failure and raising the internal 
temperature of a catalyst etc., from RIN to which an inhalation air content is made to increase and which 
introduces secondary air into an exhaust pipe. 

[0069] The flow chart of the recovery at the time of the aforementioned poisoning was shown in 
drawing 8 (a). 

[0070] The flow chart of AFC was shown in drawing 8 (b). Or it directs various kinds of service 
conditions at Step 1002, the signal which detects operational status is read. The air- fuel ratio determined 
by determination and Step 1004 in the air- fuel ratio at Step 1003 based on these signals is detected. The 
size of the air- fuel ratio and theoretical air fuel ratio which were determined at Step 1005 is compared. 
The theoretical air fuel ratio used as the candidate for comparison here is an air- fuel ratio to which the 
speed of the catalytic-reduction reaction of NOx exceeds the capture velocity by adsorption in an 
adsorption catalyst correctly, the property of an adsorption catalyst is evaluated beforehand, it is 
determined, and the air- fuel ratio near the theoretical air fuel ratio is selected. Here, air- fuel ratio 
operation as directed is performed, without progressing to Step 1006 in the case of setting air-fuel ratio 
<= theoretical air fuel ratio, and performing reproduction operation of an adsorption catalyst. In the case 
of setting air-fuel ratio > theoretical air fuel ratio, it progresses to Step 1007. At Step 1007, the presumed 
operation of the NOx amount of adsorption is performed. About the presumed operation method, it 
mentions later. Then, it judges whether the presumed NOx amount of adsorption is below a 
predetermined critical mass at Step 1008. The marginal amount of adsorption is set as the value which 
evaluates the NOx prehension property of an adsorption catalyst by experiment etc. beforehand, and 
NOx in exhaust gas can fully purify in consideration of exhaust gas temperature, the degree of 
adsorption catalyst temperature, etc. Air- fuel ratio operation as directed is performed without 
progressing to Step 1006 and performing reproduction operation of an adsorption catalyst, when there is 
NOx adsorption capacity. When there is no NOx adsorption capacity, it progresses to Step 1009, and an 
air- fuel ratio is shifted to a rich side. At Step 1010, rich shift time is counted, and if elapsed time Tr 
exceeds the predetermined time (Tr) c, a rich shift will be ended. 
[0071] The judgment of NOx adsorption capacity can be performed as follows. 

[0072] Drawing 9 is the method of integrating and judging a NOx discharge from the various service 
conditions at the time of RIN operation. 

[0073] Step 1007- The amount EN of NOx(es) to which the signal about the operation conditions of 
NOx adsorption catalysts, such as exhaust gas temperature, and the signal about various kinds of engine 
service conditions which influence the NOx concentration in exhaust gas are read into by E01, and it 
sticks at unit time It guesses. Step 1007- It is EN at E02. It integrates and is integrated- value sigmaEN at 
step 1008-E01. Size with the upper limit (EN) c of the amount of adsorption is compared. In 
sigmaEN<=(EN) c, addition is continued, in sigmaEN>(EN) c, it cancels addition by step 1008-E02, and 
progresses to Step 1009. 

[0074] Drawing 10 is the method of judging in addition time of RIN operation. 
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[0075] Step 1007- It is the operation time HL of RIN at HOI . It integrates and is integrated-value 
sigmaHL at step 1008-H01. Upper limit of addition time Size with (HL) c is compared. sigmaHL<= 
(HL) c a case -- addition - continuing - the case of sigmaHL>(HL) c - step 1008- addition is canceled 
by H02 and it progresses to Step 1009 

[0076] Drawing 1 1 is the method of judging by the oxygen-sensor signal at the time of RIN operation. 
[0077] Step 1007- The amount [ in / RIN operation / at O01 ] QO of oxygen It integrates and is 
integrated-value sigmaQO at step 1008-001. Size with the upper limit (QO) c of the amount of addition 
oxygen is compared. In sigmaQO<=(QO) c, addition is continued, in sigmaQO>(QO) c, addition is 
canceled by step 1008-002, and it progresses to Step 1009. 

[0078] Drawing 12 is the method of judging by the NOx concentration sensor signal detected at the NOx 
adsorption catalyst entrance at the time of RIN operation. 

[0079] Step 1007- Based on a NOx concentration sensor signal, the amount QN of NOx(es) in a NOx 
adsorption catalyst entrance is integrated by N0L Step 1008- N01 compares size with the upper limit 
(QN) c of integrated-value sigmaQN and the amount of addition NOx(es). sigmaQN <=(QN) c a case - 
addition - continuing - sigmaQN >(QN) c a case - step 1008- addition is canceled by N02 and it 
progresses to Step 1009 

[0080] Drawing 13 is the method of judging by the NOx concentration sensor signal detected at the NOx 
adsorption catalyst outlet at the time of RIN operation. 

[0081] Step 1007- NOx concentration [ in / a NOx adsorption catalyst entrance / based on a NOx 
concentration sensor signal / at C01 ] CN It detects. Step 1008- C01 compares size with the upper limit 
(CN) c of CN and CN. the case of CN<=(CN) c - detection — continuing - CN>(CN) c a case - Step 
1009 — progressing . 

[0082] Other embodiments of the exhaust gas purge of this invention are shown in drawing 14 . The 
point of having formed the manifold catalyst 17 in the jet pipe near the engine has the difference with 
the mode of drawing 1 . Strengthening of eccrisis regulation of automobile exhaust needs purification of 
detrimental objects, such as HC discharged immediately after engine starting. That is, although it was 
unsettled and was conventionally discharged until the catalyst reached operation temperature, it is 
necessary to reduce this amount sharply. The method of carrying out the temperature up of the catalyst 
quickly to operation temperature is effective in this. Drawing 14 is the equipment configuration which 
can respond to the exhaust gas purification in HC of engine during starting, CO discharge reduction, and 
RIN and SUTOIKI (rich [ contain and ]) operation. It sets in the composition of drawing 14 and is Pt, 
Rh, and Ce02 in the manifold catalyst 17. The combustion catalyst which added Pd or used combustion 
active ingredients, such as Pd, as the main component is applicable to the so-called three way 
component catalyst and these so-called which are made into a main component. With this composition, 
the manifold catalyst 17 carries out a temperature up to during starting for a short time, purification of 
HC or CO is performed from immediately after starting, at the time of SUTOIKI operation, the both 
sides of a manifold catalyst and the adsorption catalyst 18 function, HC, CO, and NOx are purified, and 
an adsorption catalyst carries out adsorption purification of the NOx at the time of RIN operation. If the 
rich shift of the air- fuel ratio is carried out in reproduction of an adsorption catalyst, HC as a reducing 
agent and CO will reach an adsorption catalyst, without receiving a big chemical change with a manifold 
catalyst, and will reproduce this, enabling such composition — the size of an adsorption catalyst — it 
comes and they are 7s features 

[0083] The embodiment of further others of the exhaust gas purge of this invention is shown in drawing 

15 . The point that an engine 99 is a cylinder-injection-of-fuel method has the difference with the mode 
of drawing 1 . The equipment of this invention is applicable also to a cylinder-injection-of-fuel method 
engine good. 

[0084] The embodiment of further others of the exhaust gas purge of this invention is shown in drawing 

16 . Having formed the back catalyst 24 in the lower stream of a river of an adsorption catalyst has the 
difference with the mode of drawing 1 and drawing 15 . For example, the equipment with which the 
equipment which raised HC decontamination capacity made the 3 yuan function at the time of SUTOIKI 
strengthen by placing a three way component catalyst is realized by putting a combustion catalyst on a 
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back catalyst. 

[0085] The embodiment of further others of the exhaust gas purge of this invention is shown in drawing 
17 . Adding fuel for the adsorption catalyst upstream through the reducing- agent injector 23 has the 
difference with drawing 1 and drawing 14 - drawing 16 with directions of a rich shift. By this method, 
there is a big advantage that the operational status of an engine can be set up regardless of the state of an 
adsorption catalyst. 

[0086] When adsorption catalyst N-N9 by the method of this invention was carried in drawing 1 8 and 
adsorption catalyst N-K9 was carried, the NOx concentration before and behind the adsorption catalyst 
in the 10 modes of the last in the 10 modes repeated 3 times at the time of carrying comparative catalyst 
N-R2 and the 15 modes following it was shown. The comparison catalyst was made into the thing of the 
composition shown in Table 2 of back **. 

[0087] In drawing 1 8 , it turns out that an adsorption catalyst is reproduced effectively and outlet NOx 
concentration is less than entrance NOx concentration in all operation regions when adsorption catalyst 
N-N9 and N-K9 are carried, and hold a NOx purification function is being continued by repeating RIN 
operation and SUTOIKI operation. On the other hand, the portion into which outlet NOx concentration 
exceeds entrance NOx concentration in comparison catalyst N-R2 has arisen. 
[0088] The CVS value acquired with various adsorption catalysts and the comparison catalyst was 
shown in Table 2 and 3 with adsorption catalyst composition. Although manufacture of an adsorption 
catalyst and a comparison catalyst was based on the above-mentioned method, as a manufacture raw 
material, the nitric acid Ba was used for barium (Ba), and the silica sol was used for silicon (Si). It is 
presumed that Si exists as a silica (Si02) or its multiple oxide. 

[0089] As mentioned above, according to the equipment of this invention, by preparing a NOx 
adsorption catalyst in exhaust gas passage, carrying out adsorption prehension of the NOx by the 
oxidizing atmosphere of RIN exhaust gas, building reducing atmosphere, and reproducing an adsorption 
catalyst, without having big influence on mpg, it is efficient and NOx in RIN barn exhaust gas etc. can 
be purified so that clearly. 
[0090] 
[Table 1] 



NOxSK(ppm) 


SWb*5 0%Ett**7!K: 
JWbUfcNOxfi (mol) 


^b*3 0%ic^^r(c 

MUfcNOxl (mol) 


ft 5 0ppm 


0.030 


0.04 1 


«120ppm 


0.0 3 1 


0.047 


jW2 3 0ppm 


0.030 


0.04 5 


M4 5 0ppoi 


0.030 


0.042 


#)5 5 Oppm 


0.026 


0.038 



[0091] 
[Table 2] 
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CO 


mt 


N-Rl 


(0. 2Rh, 2. 7Pt) - 27Ce/ A \ 2 0 3 | 


0.18 


0.02 


0-07 


N-R2 


2Mg - (0. 2Rh, 2. 7Pt ) - 27Ce/A 1 2 0 3 


0.15 


0.02 


0. 04 


«* 


N-Sl 


2Mg - (0. 2Rh f 2. 7Pt ) - 30Sr - 27Ce/A 1 2 0 3 


0. 08 


0.1O 


0. 06 


N-S2 


2Mg - (0. 2Rh, 2. 7Pt) - (30Sr , 2Mg) - 27Ce/A 1 2 0 3 j 


0.09 


0.08 


0.08 


N-S3 


(0. 2Rh, 2. 7Pt ) - (30Sr, 4T i ) - 27Ce/A 1 2 0 3 


0.11 


0.08 


0.11 


N-S4 


2Mg - (0. 2Rh, 2. 7Pt ) - (30Sr, 4Ti> — 27Ce/ A 1 2 0 3 


0.10 


0.07 


O.09 


N-S5 


2Ms-(0.2Rh,2. 7Pt) - (30Sr,4Si)-27Ce/AI 2 0 3 


0.10 


0.08 


0. 09 


N-Nl 


2Mg- (0. 2Rh, 2. 7Pt) - 18Na- 27Ce/A 1 2 0 3 


0.06 


0.08 


0. 03 


N-N2 


2Mg- (0. 2Rh, 2. 7Pt) - (18Na, 2Mg) - 27Ce/A 1 2 0 3 


0. 06 


0.12 


0. 04 


N-N3 


(0. 2Rh, 2, 7Pt) - (18Na, 4T i ) - 27Ce/ A I 2 0 3 


0.07 


0.16 


0.10 


N-N4 


2M9- (0. 2Rh, 2. 7Pt) - (18Na, 4T i ) - 27Ce/A 1 2 0 3 


0.06 


0.15 


0. 08 


N-N5 


(D. 2Rh, 2. 7Pt ) - (18Na, 4S i ) - 27Ce/ A 1 2 0 3 


0.08 


0.10 


0.12 


N-N6 


2M9- (0. 2Rh, 2. 7Pt) - (18Na, 4S i ) - 27Ce/A 1 2 0 3 


0.06 


0.08 


O.06 


N-N7 


2Mg- (D. 2Rh, 2. 7Pt) - (lONa, lOSr) -27Ce/A 1 2 0 3 


0- 05 


0.10 


O.05 


N-N8 


(0. 2Rh, 2- 7Pt) - (18Na, 4T j , 2Mg) - 27Ce/A 1 2 0 3 


0.07 


0.12 


O.07 


n-ns 


2M9- (0. 2Rh, 2. 7Pt) - (18Na, 4T i , 2Mg) - 27Ce/A 1 2 0 3 


0. 04 


0.11 


0.04 


N-N10 


2Mg- (0. 2Rh, 2. 7Pt) - (lONa, 1 OSr, 2Mg) - 27Ce/A 1 2 0 3 


0.04 


0.06 


0. 04 



[0092] 
[Table 3] 
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a 3 





«□ -H. 


is f# 

fx. 


CVSfii(g/km) 


NOx 


HC 


CO 


mm 


N-Kl 


2Mg - (0. 2Rh, 2. 7Pt) -18K- 27Ce/ A 1 2 0 3 


0.06 


0. 08 


0. 03 


N-K2 


2Mg- (0. 2Rh, 2. 7Pt) - (18K, 2Mg) - 27Ce/ A 1 2 0 3 


0.05 


0.10 


0. 05 


N-K3 


(0. 2Rh„ 2. 7Pt) - (iaK, 4T i ) - 27Ce/ A 1 2 0 3 


0.08 


0.11 


0. 06 


N-K4 


2Mg- (0. 2Rh, 2. 7Pt) - (1 8K, 41 i ) - 27Ce/ A 1 2 0 3 


0.05 


0.08 


0. 05 


N-K5 


2Mg - (0. 2Rh, 2. 7Pt) - (1 8K, AS i ) - 27Ce/ A 1 2 0 3 


0.06 


0. 08 


0. 05 


N-K6 


(0. 2Rh, 2- 7Pt ) - (1 8K, 1 OSr) - 27Ce/ A 1 2 0 3 


0.07 


0.12 


0. 06 


N-K7 


2Mg- (0. 2Rh, 2. 7Pt) - (18K, lOSr ) - 27Ce/A 1 2 0 3 


0.05 


0.10 


0. 05 


N — KB 


(0. 2Rh, 2. 7Pt) - (18K, 4T i, 2M9) - 27Ce/A 1 2 0 3 


0. 06 


0.10 


0. 07 


N-K9 


2Mg- (0. 2Rh. 2. 7Pt) - (18K, 4T i . 2Mg) - 27Ce/ A 1 2 0 3 


0.05 


0.07 


0. 04 


N-K10 


2Ms- (0. 2Rh, 2. 7Pt) - (1 OK, 1 OSr, 2Mg) - 27Ce/ A 1 7 0 3 


0. 04 


0. 07 


0. 06 


N-Ml 


2Mg - (0. 2Rh, 2. 7Pt ) - (1 ONa, 1 OK, 4T i ) - 27Ce/ A 1 2 0 3 


0.05 


0.05 


0. 08 


N-M2 


2Mg - CO. 2Kb, 2. 7Pt) - (1 ONa, 1 OK. lOSi ) - 27Ce/ A 1 2 0 3 


0. 08 


0. 08 


0. 08 


N-M3 


2Mg- (0. 2Rh, 2. 7Pt) - (lONa, 10K, lOSr) - 27Ce/ A 1 2 0 3 


0. 06 


0.10 


0. 05 


N-M4 


2Mg- (0. 2Rh f 2. 7Pt) - (lONa, 10K, 4T i, 2Mg) *- 27Ce/A \ 2 0 3 


0. 05 


0.11 


0. 05 



[0093] 

[Effect of the Invention] Since an exhaust-gas temperature is operated by the service condition of a 
predetermined value whenever the integrated value of every predetermined mileage and an inhalation air 
content exceeds a predetermined value according to this invention, even if a NOx adsorption catalyst 
carries out poisoning by the sulfur content contained in fuel and adsorptivity ability deteriorates, the 
NOx adsorption capacity force in which the poisoning accumulation of substance was canceled and it 
deteriorated can be recovered. Consequently, poisoning-proof nature improves, it is efficient and NOx 
has been purified for a long time. 
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PRIOR ART 

[Description of the Prior Art] The carbon monoxide (CO) and hydrocarbon (HC:Hydrocarbon) which 
are contained in the exhaust gas discharged from internal combustion engines, such as an automobile, 
nitrogen oxide (NOx), etc. have a bad influence on a human body as an air pollution substance, and also 
occur problems, such as barring growth of vegetation. Then, from before, great efforts were paid to these 
discharge reduction, in addition to reduction of the yield by the improvement of the combustion method 
of an internal combustion engine, development of the method of purifying the discharged exhaust gas 
using a catalyst etc. was furthered, and the steady result has been mentioned, a gasoline engine vehicle — 
being related — a three way component catalyst — the method using the catalyst which makes Pt and Rh 
the principal component of activity, performs oxidization of HC and CO and reduction of NOx 
simultaneously, and makes them harmless is in use 

[0003] By the way, a three way component catalyst acts only on the exhaust gas which was burned near 
the theoretical air fuel ratio called a window, and was generated from the property effectively. Then, 
although an air-fuel ratio is conventionally changed according to an automobilism situation, the change 
range has been adjusted in principle near the theoretical air fuel ratio (in the case of a gasoline, on below 
A( weight of air)/F(weight of fuel) = abbreviation 14.7; book specifications, although a theoretical **** 
ratio is represented with A/F=14.7, this numeric value changes with a fuel seed.). However, if an engine 
can be operated with an air- fuel ratio thinner (RIN) than theoretical air fuel ratio, since mpg can be 
raised, the automobile which development of a RIN barn combustion technology is furthered 
[ automobile ] and burns an internal combustion engine recently in a with an air-fuel ratios of 1 8 or more 
RIN region is not new. however above — present ~ business — if RIN barn exhaust air is made to 
purify by the three way component catalyst, although oxidization purification of HC and CO can be 
performed, reduction purification of the NOx cannot be carried out effectively therefore, application to 
the large-size car of a RIN bam method and expansion (expansion of the application operation region of 
a RIN barn method) of a RIN barn burning time are advanced — being alike — RIN bam correspondence 
exhaust gas purification technology is needed Then, development of RIN bam correspondence exhaust 
air purification technology, i.e., the technology which purifies HC, NO, and NOx in the exhaust gas in 
which oxygen (02) is contained so much, especially development of the technology which purifies NOx 
are furthered energetically. 

[0004] In JP,63-61708,A, HC is supplied to the upstream of RIN bam exhaust gas, and it is 02 in 
exhaust gas. The method of lowering concentration to the concentration region where a catalyst 
functions effectively, and pulling out the capacity of a catalyst is proposed. 

[0005] JP,62-97630,A, No. 106826 [ 62 to ], and No. 1 17620 [ 62 to ] are NOx in exhaust gas (NO 
oxidizing.). N02 which is easy to be absorbed After changing, when the catalyst which has NOx 
absorbing power is made to contact, absorption removal is carried out and an absorption efficiency falls, 
reduction removal of the NOx which stopped passage of exhaust gas and was accumulated using 
reducing agents, such as HC, such as H2 and a methane gasoline, is carried out, and the method of 
reproducing the NOx absorbing power of a catalyst is shown. 

[0006] Moreover, 02 in the exhaust gas which flows into a NOx absorbent NOx which installed in the 
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flueway the NOx absorbent which emits NOx absorbed when exhaust gas was RIN, NOx is absorbed to 
PCT/JP 92/01279 and PCT/JP 92/01330 and the oxygen density in exhaust gas was reduced to them, 
was made to absorb NOx when exhaust gas was RIN, and was made to absorb The exhaust emission 
control device to which concentration is made to fall to and is made to emit is proposed. 
[0007] However, a lot of HC is needed for attaining composition (about about 0.5% of 02 
concentration) of the exhaust gas equivalent to about [ which is the air- fuel ratio as which a catalyst 
functions in JP,63-61708,A (A/F) ] 14.7. Although use of the blow-by gas of this invention is effective, 
it is not sufficient amount to process the exhaust gas under internal combustion engine operation. 
Although it is not technically impossible to throw in fuel, either, a result to which the mpg reduced by 
the RIN barn method is reduced is brought. 

[0008] Moreover, in order to stop circulation of exhaust gas in reproduction of a NOx absorbent and to 
contact reducing agents, such as HC, to a NOx absorbent in JP,62-97630,A, 62-106826, and No. 1 17620 
[ 62 to ], it is 02 in the exhaust gas of a reducing agent. The combustion consumption to depend is 
suppressed sharply and the amount of the reducing agent used decreases sharply. However, the exhaust 
air change mechanism for preparing two NOx absorbents and circulating exhaust gas by turns to these is 
required, and structure of an exhaust air processor cannot deny a bird clapper intricately. 
[0009] Furthermore, always circulate exhaust gas to a NOx absorbent, when exhaust gas is RIN, NOx is 
made to absorb in PCT/JP 92/01279 and PCT/JP 92/01330, and it is 02 in exhaust gas. In order to make 
NOx which concentration was reduced and absorbed it emit and to reproduce an absorbent, the change 
of an emission is unnecessary and the trouble of the above-mentioned method is canceled. However, 
when sulfur (SOx) was contained in exhaust air, the NOx absorbent combined the above catalyst with 
SOx, and it became a sulfide, and it had the problem that absorptance was quickly inferior. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the exhaust gas purge by the method of this invention which shows 
the typical embodiment of this invention. 

[Drawing 2] The property of the rate of NOx purification when repeating rich operation and RIN 
operation by turns by the method of this invention with the passage of time. 
[Drawing 3] Relation between mileage and the rate of NOx purification. 
[Drawing 4] The rate of NOx purification in SUTOIKI exhaust gas. 

[Drawing 5] Relation between the adsorption catalyst entrance NOx concentration when changing from 
rich (SUTOIKI) operation to RIN operation, and outlet NOx concentration. 

[Drawing 6] Relation between the adsorption catalyst entrance NOx concentration when changing from 

rich (SUTOIKI) operation to RIN operation, and outlet NOx concentration. 

[Drawing 7] The block diagram showing the control method of an air- fuel ratio. 

[Drawing 8] (a) is a flow chart which shows the control method of an air-fuel ratio, (b) is a flow chart 

which shows the control method of an air- fuel ratio. 

[Drawing 9] The flow chart which shows the NOx discharge addition judging method at the time of RIN 
operation. 

[Drawing 10] The amount guess portion of NOx(es) in the flow chart of drawing 8 . 

[Drawing 11] The amount guess portion of NOx(es) in the flow chart of drawing 8 . 

[Drawing 12] The amount guess portion of NOx(es) in the flow chart of drawing 8 . 

[Drawing 13] The amount guess portion of NOx(es) in the flow chart of drawing 8 . 

[Drawing 14] The block diagram of the equipment in which the embodiment which established the 

manifold catalyst is shown. 

[Drawing 15] The block diagram of the equipment in which the embodiment in a cylinder-injection-of- 
fuel engine is shown. 

[Drawing 16] The block diagram of the equipment in which the embodiment which established the back 
catalyst is shown. 

[Drawing 17] The equipment configuration view showing the embodiment which adds a reducing agent 
for the upstream of an adsorption catalyst. 

[Drawing 18] The NOx purification property view when carrying out mode operation. 
[Description of Notations] 

1 [ — Throttle valve, ] — An air cleaner, 2 ~ An intake air flow sensor, 3 5 [ — An accelerator pedal, 8 / - 
- Load sensor, ] — An injector, 6 — An ignition plug, 7 9 [ — A fuel tank, 17 / — Manifold catalyst, ] ~ 
An intake-air-temperature sensor, 12 — A fuel pump, 13 18 [ — The degree sensor of adsorption catalyst 
temperature, ] — An adsorption catalyst, 19 — An oxygen sensor, 20 21 [ — A reducing-agent injector, 
24 / - An after catalyst, 25 / - ECU, 26 / - A knock sensor, 28 / » Water temperature SANS A, 29 / - 
A crank angle sensor, 99 / ~ Engine. ] — An exhaust gas thermo sensor, 22 — NOx concentration 
SANSA, 23 
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[Drawing 1] 
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[Drawing 3] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 7/14/2003 



i 



Page 2 of 8 



m 3 



100 
90 
80 
70 
60 
50 
40 
30 
20 
10 

o 



>ST-H8n?S* 0 



p 


— ....... 


lm 
fm 


K : tt40Km/h(SV|&20. 000/h) ' 




-*.V- 




"1 E t" ' 












:|\ 






H= 1 h- » 

w-i^fr^tt- 

1000km 




\ 


— : 








OOOkn.]- < 






i4O000la 


1 







10 20 30 40 50 



60 70 



[Drawing 10] 
{21 10 



J: 



1007 -H01 



1 008 — HOI 




1008 -H02 



2HL-0 



[Drawing 11] 
121 1 1 



j 10 07 - 001 




[Drawing 12] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



7/14/2003 



Page 3 of 8 



12 



t 



1007 -N01 



N0x*QN«JF 




1008-N02 



[Drawing 4] 



SI 4 



100 
80 
80 
70 
60 
50 
40 
30 
20 
10 
0 



..*2I : |^OKm/h(SV|^20 > 000/h) 

I . I . I , I , 



ADNOxaat 

50ppm 

120ppm 

230ppm 

450ppm 

550ppm 



0.6 1.0 1.5 2.0 2.5 



! 



! 



3.0 3.6 



[Drawing 5] 
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